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COMPASS collaboration

28 institutions from 14 countries 

– nearly 210 physicists  (in 2023: start of the Analysis Phase)

COMPASS web page: http://wwwcompass.cern.ch

• CERN SPS north area

• Fixed target experiment 

• Approved in 1997 (25 years)

• Taking data since 2002 (20 years)

Wide physics program

COMPASS-I

• Data taking 2002-2011

• Muon  and hadron beams

• Nucleon spin structure

• Spectroscopy

COMPASS-II 

• Data taking 2012-2022

• Primakoff

• DVCS (GPD+SIDIS)

• Polarized Drell-Yan

• Transverse deuteron SIDIS 2022

Common Muon and Proton Apparatus for Structure and Spectroscopy

3 new groups joined the COMPASS collaboration in 2023

UCon (US), AANL (Armenia), NCU (Taiwan) 
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COMPASS experimental setup: Phase II (SIDIS programme)

COmmon Muon Proton Apparatus for Structure and Spectroscopy

CERN SPS North Area (building 888)

Two-stage spectrometer LAS+SAS

• Large Angle Spectrometer (SM1 magnet)

• Small Angle Spectrometer (SM2 magnet)

• Primary beam - 400 GeV p from SPS

• impinging on Be production 

target (T6)

• 190 GeV secondary hadron beams

• h− beam: 97% π−, 2% K −, 1% p

• h+ beam: 75% π+, 24% p, 1% K +

• 160 GeV tertiary muon beams

• μ+ longitudinally polarized
see Gerhard Reicherz‘ talk
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COMPASS experimental setup: Phase II (DY programme)

COmmon Muon Proton Apparatus for Structure and Spectroscopy

Hadron absorber

Tungsten beam plug

Nuclear target (Al)

CERN SPS North Area (building 888)

Two-stage spectrometer LAS+SAS

• Large Angle Spectrometer (SM1 magnet)

• Small Angle Spectrometer (SM2 magnet)

π−

• Primary beam - 400 GeV p from SPS

• impinging on Be production 

target (T6)

• 190 GeV secondary hadron beams

• h− beam: 97% π−, 2% K −, 1% p

• h+ beam: 75% π+, 24% p, 1% K +

• 160 GeV tertiary muon beams

• μ± longitudinally polarized
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SIDIS x-section and TMDs at twist-2

DF

FF

l

l'

γ*

X

h

P

All measured by COMPASS

spin of the nucleon            spin of the quark           kT
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SIDIS

Drell-Yan
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SIDIS and single-polarized DY x-sections at twist-2 (LO)
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SIDIS and single-polarized DY x-sections at twist-2 (LO)

Boer-Mulders

Sivers

Transversity

Pretzelosity

 1 1, Multiple access to

 Sign-change of T-odd 

 Collins FF  and pion Boer-Mulders PDF
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M. Anselmino et al. 

PLB 770 (2017) 302
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Single-polarized Drell-Yan cross-section at twist-2 (LO)
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COMPASS phase-II proposal submitted in 2010 (Drell-Yan, DVCS,…)

Predictions for a large Sivers effect in Drell-Yan  and J/ψ at COMPASS → sign change test

SIDIS ↔ Drell-Yan sign-change of the

T-odd TMD PDFs
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Single-polarized DY measurements at COMPASS

4.3 < M /(GeV/c2) < 8.5   “High mass” range
Beyond charmonium region, background < 3%
Valence region → largest asymmetries
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Drell-Yan TSAs – Transversity
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Drell-Yan TSAs – Transversity
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Drell-Yan TSAs – Sivers
i

T
s n

4
1 ...  S sin ...S

T S

d
A

dq d


 + +  + 

COMPASS  

PLB 770 (2017) 138

sin(

11

)

Sivers SIDIS TSA
 − ⊥ h s h

UT

q

qTfA D

sin

1 ,p1,

Sivers DY TS

  

A




⊥ S q

T

q

T f fA

13

J/ψ

DY



24 January 2024 B. Parsamyan

DY TSAs at COMPASS (high-mass range)
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Drell-Yan measurements

• Ruled out predictions for 

large asymmetries

• General agreement with 

currently available model 

calculations

• COMPASS data favors the 

sign-change hypothesis

for the Sivers TMD PDF 

• COMPASS data also favors 

pion Boer-Mulders TMD 

PDF sign-change (model-

based)

J/ψ production channel

• All TSAs are small and 

compatible with zero

• Hint that J/ψ production 

might go via gluon-gluon 

fusion in COMPASS

• Access to small gluon 

TMDs?

Final COMPASS results on the transverse-spin-dependent azimuthal 

asymmetries in the pion-induced Drell-Yan process hep-ex/2312.17379

NEW!

https://arxiv.org/abs/2312.17379
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DY TSAs at COMPASS (high-mass range)
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Yerevan, Armenia

30 September – 4 October, 2024

Joint XX-th International Workshop on 

Hadron Structure and Spectroscopy

and 5-th Workshop on Correlations in 

Partonic and Hadronic Interactions https://indico.cern.ch/e/IWHSS-CPHI-2024

https://indico.cern.ch/e/IWHSS-CPHI-2024

